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INTRODUCTION

This thesis is

no~

written primarily be-

cause it is a requisite to graduation, but because
I am particularly interested in gigantism as a
phase of endocrinologic disturbance of the anterior
lobe of the pituitary.
Everyone is familiar with the rather common type of individual who attains inordinate
height.

In the light of our present knowledge,

this would seem to represent an overacti vi ty,- of
the eosinophils of the anterior lobe.

The concept

of the cellular CODl]!onents undergoing tidal periods
of over activity as advanced by Cushing is of great
value in removing many vague syndromes from the
realm of unexplained "endocrine" disturbances into
the light of an organic and, therefore, credible
pathologic principle.

Whereas the mechanism is,

by no means, proven it is corroborated by a few
clinical results. (1)
I deem it unnecessary to discuss the various
branches, viz. anatomy, physiology, histology,
cytology, etiology, pathology, symptomotology,
diagnosis, prognosis and treatment, as this will
be in the body of this symposium.
Since the rapid growth of the medical
science during the last few years has made it almost
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impossible for a single individual to master the
entire field as a specialty or otherwise.

Thus,

I do not feel the need to be apologetic to the
readers for omission of some valuable points.
I readily profess, however, that this thesis does
not represent exhaustive work as far as material
and possibility is concerned.

So I wish to quote

"Greater even than the greatest discovery is to
keep open the way to future discovers." (4)
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DEFINITIONS
ttGigantism is a condition of overgrowth
in height, involving especially the long bones.
It has its onset at an age before the epiphyseal
lines have become closed, and is caused by an
overproduction of the growth hormone in the anterior lobe of the hypophysis, generally as a
result of a twnor of the eosinophile cells.

In

the later stages of the disease, symptoms of
hypopituitarism become evident when the gland becomes exhausted from pressure atrophy." (3)
Another definition from (2) as given by
C. Von Langer, 1872 was the first scientific description given of gigantism.

He states ttthat

gigantism should be divided into two varieties,
the normal and the pathological giant."

He de-

scribed three skeletons of normal giants, one
from the Berlin Pathological Institute, one from
the Hunterian Museum and one from Trinity College,
Dublin.

These giants lived to an advanced age,

enjo~ing

good health.

They were of normal dimen-

sions in proportion to their size, the upper
length somewhat exceeding the lower.

He detailed

the disproportionate alterations of the skeleton
in the pathologic giant, such as relatively small
craniwn with enlarged sella turcica, enlargement
of the peaked bones of the face, sinuses and other
bony tuberosities, abnormality of the pelvic girdle
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and frequent genu valgum, now consimered classic
signs of acromegaly.

He also designated enlarge-

ment of other structures than the osseous, such
as the tongue and lips.

Only the norm.al giant

will be discussed here.

Sternberg (1895) dis-

cussed the frequency of association of acromegaly
and gigantism, stating that 40% of all giants were
acromegalics and 20% of all acromegalics were giants.
Of the French School, Massalongo stated that acromegaly was late gigantism.

Brissaud and Meige sup-

ported his view, advocating that acromegaly andgigantism were the same condition dependent upon
whether the hypophyseal disorder occurred before or
after epiphyseal union.

They regarded gigantism

as the disease with the hypophsis as its cause, and
advanced the view that only acromegalic giants s
should be termed as "pure giants".

Their theory

was contradicued by Pierre Marie, but supported
by Launois and Roy, who stated that the greater ntlmber of giants they had observed either were or had
become acromegaly.

Biedl (1910} described gigantism

as a hypophyseal disorder.

Falta has regarded gi-

gantism as a pluriglandular hyperactivity, in which
the general bodily overgrowth is due to abnormal
function of many endocrine glands rather than primarily to a hyperactivity of the hypophyseal anterior lobe.
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Launois & Roy (32) have given us a more
acceptable definition of gigantism as "an anomaly
of skeletal growth which leads to a height of
the body in excess of the average proportions
or dimensions of the race and is associated with
a characteristic morphological and functional
derangement".

This course excludes the so-ealled

normal giant.

Ballinger classifies any human

over two hundred and five cm. or six feet, six
inches as giants.
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HISTORY
History and mythology are filled with
accounts (25} of the exploits and accomplishments of fabulous monsters called giants.

Many

are founded on fable, often only strong, tho
some are true to degree.
Classical evidence (21) of giants measuring forty six and even sixty cubits is mythical
and untrustworthy.

The scriptural evidence of

races of giants does not amount to much.

The

two Hebrew words translated "giants" in the Authorized Version and "Nephelin" and "mighty men"
in the Revised Version did not apparently apply
to giants in our sense of the word.

An interesting history of all the giants
since the time of Adam and Eve· (33) is cited in
a sardonical manner in a pamphlet published by
the Hinky-Dinky Chain Stores.

The article in it-

self is too verbose to cite verbatim.

However,

some of these same giants that are given here
are spoken of as obtained from other references.
In particular, one giant spoken of in the Bible
(34) and known as Goliath was supposed to have
been eleven feet tall.

This, no doubt, accounts

for the reason that he was a target for David's
sling by whom he was slain.
A picture painted by an unknown master

'l

of the Sienna school (24) hangs in the picture
gallery in Dresden.

In this picture the child

shows unmistakable evidences of pituitory, as
is evidenced by considerable overgrowth.

When

looking at the picture, one sees the tendency
to gigantism is very apparent.
We have,in our own history,,a giant
(27) that played a great part in the Civil War
and who held the office of Sergeant-at-.A:rms at
the General Assembly of Virginia.
was Peter Francisco.

This character

It is of particular in-

terest that this giant lived to the ripe old
age of seventy one years.
Gruber (12) speaks about giants as far
back as 1446 and 1490.

He speaks of one in par-

ticular by the name of Nicalasch Haidel of Austr:ia
whose statue is still to be seen there in Innsbrucker Risenhauses.

Other than speaking of

these in a manner of interest as merely being
giants, little is said from a medical point of
view.

He does not give any particular measure-

ments of these giants that he has written about.
No particular date of Haidel's death is recorded
sihce so many curiosities - as we would call them
today - entered his home and consequently all
exact records were lost.
date is not known either.

Likewise, his birth
However, as nearly as
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possible, his death is said to have occurred
about 1488.

He states, however, that this

giant, if records are true, was two hundred and
forty five

cm~.

This would be eight feet and

two inches tall.
"Had you lived in London in 1783 you
might have seen John Hunter looking lasciYiously at O'Brien, the Irish Giant, who was on exhibition at a race-show.

Mr. Hunter had gone

to see the giant as a medical curiosity and had
been interested.

He wondered what a giant's

skeleton looked like.

They had dropped into

conversation, and Mr. Hunter had remarked that
giants did not usually live long and that he
would esteem it an especial favor if O'Brien
would consent to allow his body to be dissected
after death.

This suggestion terminated their

conversation and acquaintance abruptly, for
the giant had a superstitious horror of being
dissected and was not particularly pleased at
the thought of early death.

(35)

:Mr. Hunter's particular interest was
re-excited when the state of health of the
towering prodigy began to decline.

The con-

temporary records state that O'Brien died from
alcoholism and tuberculosis, but our present
knowledge of his form of giantism makes it probable that he had a tumour of the pituitary
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gland.

Whatever the cause, the symptoms of dis-

ruption of his frame were evident even to $'Brien
himself.

The poor frightened giant found Mr.

Hunter's eyes glinting at him from every alleyway.

He moved from lodging to lodging to escape

him.

In every new place he thought for a time

he was safe; but inevitably some day he would
leave his house and spy that sinister figure
peering from a neighboring doorway.

Mr. Hunter

set his servant Howison to shadow the quarry.
And as the giant was eight feet,. four inches
tall, the task was not difficult.

The gangling

monster whinnied with terror whenever little
five foot two inch !vir. Hunter hove in view.
Whimpering on his deathbed, he left orders that
his body should be watched day and night until
a leaden coffin had been prepared, and that it
was then to be taken in a vessel into the middle
of the Irish Channel and sunk.

Having thus pre-

pared himself, he died, but he reckoned without
John Hunter.

The faithful Howison learned the

details of the affair and plied one of the watchers with strong drink

and

found he could be

bribed to allow the body to be kidnapped.

Fttty

pounds was at first demanded, but, finding llr.
Hunter's appetite so keen, the price soared until
it came to five hundred pounds.

The money had

10

Skeleton of the Irish Giant, in the Hunterian
useum, Royal College of Surgeons, London.
Average-sized man and skeleton of dwarf for
aomparison.
to be borrowed, but it was obtained and the

body hustled into a hackney-coach "at dead of

night."

The hackney-coach dashed through several
streets.

Then its pace became slower and it
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drew up beside a carriage waiting at a curb.
The spot was prearranged.
own carriage.

Those glistening eyes at the

carriage window were his.
at last.

It was Mr. Hunter's

He had his quarry

The body of the giant was bundled

into Mr. Hunter's carriage, and, there, clinging to his eight and a half feet of treasure,
Mr. Hunter drove out of the London streets to
Earl's Court and boiled his trove in a vat.
The bones of the Irish giant do not lie at the
bottom of the Irish Channel.

They stand arti-

culated in the museum of the Royal College
of Surgeons, London.•
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ANATOMY
Tbe pituitary gland, although varying
in its configuration is present in all vertebrat5.
It is reddish grey in color and about one cm. in
diameter (14).

Rathke (13) in 1838 and Mihal-

kowics in 1875 showed that the gland arises from
an epithelial pouch which buds off from the roof
of the buocopharyngeal cavity (18).

This pouch

meets a prolongation from the base of the antericr
cerebral vesicle, the tip of which thickans into the infundibular body.
as the pars nervosa.

This part is known

Anatomically, the gland

consists of the following three parts:
1.

Posterior lobe of nervous tissue.

2.

Septum of epithelial character,,
(Infundibulum.),outgrowing from
buccal cavity.

3.

An anterior epithelial lobe of s:d:m.ilar origin and constituting a remnant of the primitive embryonic
mouth parts.

This anterior glandular portion formerly discharged its secretion into the mouth and a rudimentary duct is still traceable in some subjects.
This combined neuro-epithelial structure
becomes enveloped in an adherent dural capsule
and occupies the sella turcica, which is in the
sphenoid bone.

This capsule has a diaphragm

which stretches from the four clinoid processes
and is perforated for the passage of the infundibular stalk.

Any enlargement anteriorly-
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posteriorly can take place only with deformation of the bony sella itself.

The shape of

the organ formed by the anterior and posterior
portion is changed by its relation to its surrounding parts.(19)

,,,.....
,,,,..../''""
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CYTOLOGY AND HISTOLOGY
"The cytology of (2) the aneoplastic
anterior lobe disorders is derived largely from
microscopic studies of the eosinophilio and
chromophobic pituitary with or without acromegaly.
Comparatively little is known or the cytology of
hypopituitarism (Loran and Levi) owing to the
lack of autopsy control.

It is assumed that the

incretory effects upon the body must have corresponding cytologic changes in the pituitary anterior lobe.

Consequently,to account for their

harmonic action, the hyperpituitarism must have
hyperplasia in either or both the eosinophilic,
basophilic and chromophobic cellular elements.
This hyperplasia has been positively demonstrated
in pituitary tumors with and without acromegaly."
The anterior lobe is made up of columns
of cells surrounded by large sinusoidal spaces
into which the numerous arterioles entering tha
gland promptly break up.

There are two funda-

mental types of cells, the chromophiles and
chromophobes and the chromophilic cells, (8) as
divided by Schonemann.
acidophilic.

First, eosinophilic or

Second, cyanophilic or basophilic

cells contain granules which appear more abundant on the side of the cells adjoining the
I

blood sinuses giving the cha2aoteristic appearance of a gland of internal secretion.
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Edinger, however, has recently claimed that there
is actually interposed lymph space between the
cells and sinusoid space.

The three types of

cells vary greatly in different parts of the gland
as to number and disposition.

The acidophiles

are as a rule more abundant in the center of the
gland where they tend to line the sinuses, the
basophils occupy the periphery.
Many authors are in a great dispute
over the cells as to their staining qualities
and say that they may be different stages of
~he

same cells.

However, it is known that

strik~

ing characteristic rearrangements of the cells
occur normally in certain states; for example,
in pregnancy, and in conditions of supposed compensatory hyperplasia induced by partial extripations equally characteristic changes in the
histological picture may be brought about.
The increase of the eosinophilis in gigantism and
acromegalia is equally interesting.
Maximall and Bloom {15) classify chromophiles into Alpha and Beta cells.

He does this,

because he says the acidophiles also take a basic
dye.

The Alpha granules are in the Alpha cells

and are much larger than the Beta granules and
usually fill the cell completely.

The Alpha

granules appear during the third fetal month
and the Beta granules several weeks later.

The
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Beta cells are usually slightly larger than the
Alpha cells.

Although a definite polarity has

not been proved in these cells, it is claimed
that the granules tend to accumulate most on
the sides of the cells nearest the sinuses q.v.
This has been interpreted as being evidence of
a secretory nature.
as follows:

The percentage of cell is

Alpha 37, Beta 11 and chromophobe

52% (17).
It is thought that the secretion from
the acidophile cells whether normally hyperplastic or abundant due to an adenomatous condition (16) causes particular overgrowth of

··"""'

the bones and connective tissues. (14)
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PHYSIOLOGY
Our modern ideas regarding the physiology
of the hypophysis began with the work of Oliver
and Schafer (1895) and of Szymonovicz who showed
that extracts of the gland have an effect upon
blood pressure.

Howell (1898) (7) pointed out

that these circulatory effects are obtained
only with extracts of the posterior lobe.
Since that line of distinction has been made
between the physiology of posterior and anterior
lobes.
Extracts of the anterior lobe wµen injected cause no immediate result but experiments
made upon many different animals from the protozoa to the mammal indicate that theyaffeet
the processes of growth in the direction of an
acceleration (16).
be specific.

The effect does not seem to

It must be considered, of course,

that the pituitary gland as a whole, is closely
hooked up with all the other endocrines and perhaps the governor of them all.

dUSt the oppo-

site of excessive growth is seen in a condition
of hypopituitarism..

This has been demonstrated

on rats and varified by Bodansky (16) experimentally.

Rats that had been hypophysectomized

and growhh and sex development arrested, were
again stimulated by injections of an anterior

18
~--

lobe substance to growth and sex development.
It is interesting to note that the ancient
view of the pituitary gland was that the secretion was a lubricant for the nasal cavities (8).
But comparative embryol.ogy and doctrines of evolution have proven that this view of Galen and
Vesaliaus age are wrong.

Vieussens, Sylvius and

others considered that it was concerned in forming cerebral spinal fluid.It at least adds something to this fluid.

Richard Lower in a remark-

able tract (Dissertatio de Origine Catarrhi
1672} was the first to experimentally disprove
the Galenic doctrine.

"For

whate~er

serum is

separated into the ventricles of the brain and
tissues out of them through the Infundibulum
to the Glandula pituitaria distills not upon
the Palate, but is poured again into the blood·
and mixed with it."

For an idea such as this

to evolve in the seventeenth century is quite
astounding.

Later, however, Marie's (1888-

1889) (29) publications on the pituitary gland
as a whole, described anomalies of growth
characterizing acromegaly.

These papers awaken-

ed widespread interest in the gland and has
lead to discoveries that we have todey.
The growth hormone (20) known as phyone
(17) stimulates skeletal growth of voluntary
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muscles, and is derived from the eosinophilic
staining cells.
Eduard Uhlenhuth {26) carried out many
experiments on salamander with the feeding of
anterior lobe of cattle.

His conclusion was

that it affects growth to an increase over the
normal and second, it maintains growth after
the normal maximum size of the species has been
attained.

The largest animal of the species

that was fed on anterior lobe of the hypophysis
was nineteen mm. larger than the largest normal.
He has not had as good success with larger
animals.

20

PATHOLOGY
The pathology is even more confused
than is the physiology of the pituitary gland.
Some definite symptom complexes have been recognized as pituitary in origin, but there is
no uniformity in the underlying pathology.
Boyd (5) as well as Delafield and Prudden (9)
et al. classify pituitary disturbances ashypoactivity and hyperactivity.

However, they

also readily admit that it is hard to separate
the gland into its parts as regards activity
and function.

But it is generally

acc~pted

when the pituitary gland is spoken of as being
over-active that it is the anterior lobe that
is concerned.

In each instant the result de-

pends on whether the disease commenced before
skeletal and sexual development were completed,
or after that period.
According to (8} it is difficult to
state where gigantism ends and acromegaly begins.

Many giants acquire acromegalie features

and many acromegalics show manifestations of
gigantism.
Cushing (8) also states that the growth
hormone which theoretically is produced in
abundance, doubtless brought about by some underlying biochemical disturbance, accelerates
growth of the l.Qng bones of epiphyseal union
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is incomplete, of the acral parts if
ossification has taken place.

~piphyseal

Since the function-

al disturbance is probably a fluctuating one
with periods of increase and remission as is
also seen in hyperthyroidism, epiphyseal ossif ication may occur during a period of quiescence
in the disorder.

A subsequent recurdescence

with (8) (5) resumption of the perverted functional activity will then serve to superimpose
acromegalic manifestations on primary gigantism.
Acromegaly, in other words, cannot precede gigantism but always occurs as gigantism which
have become acromegalized.
Boyd (5) states that many giants frequently show signs and symptoms of hypopituitarism such as a high sugar tolerance or
sexual impotence.

But in the hyperactive

pituitary, there is a low sugar tolerance and
glycosuria.

Thus, many giants die of diabetes.

Grossly Boyd (5) when the gigantic
manifestations are much in evidence, the
pituitary gland is usually found to be enlarged and the sella turcica shows a corresponding expansion and is usually demonstrated
by X-ray.

Late in disease,

however~

the gland

may be shrunken or converted into a cyst, but
the osseous enlargement tells a story of previous hyperplasia.
Carcoma, sarcoma, iipoma and cystic

22

teratoDB (10) have often been described as
lesions of the anterior lobe of the pituitary.
The embryological connection of the anterior
lobe of the pituitary with the pharynx offers
an explanation for the squamous-cell epitheliomata and carcimomata which occurs in the
hypophysis.
ssen.(9)

Cholesteatoma also have been

Delafield and Prudden (9) also varify

these findings.
In a case study (11) echinococcus and
other cysts have been seen.

Gummata am.

tubercles are very rarely seen.
Wolf (3) states "when a tumor is present, it is apt to be an adenoma, epithelioma
or adeno-epithelioma."

The cell and arrange-

ment are quite well preserved, but the size
and number are increased.

Microscopically,

the structure is atypical.
Gigon (23) had the opportunity to work
on a number of giants and applied various
functional tests.

He confirmed in some that

the bones were osteoporitic by X-ray, that in
some giants the musculature was weak as a general
rule.

That in female giants, the menses is rare.
A case of early gigantism (22) in a girl

presents the aspect of a normal ch,ild, aged
twelve, except that the breasts are unusually
well developed, but the child is only six.
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The epiphyseal cartilages, the teeth and mentality
correspond to the age of six.

The growth is

actual gigantism for the age.

The growth will

probably stop six or seven years earlier than
in the norm.al.

Of special interest is a giant

observed by Behrens and Bar (28) who showed a
low B.M.R. and accompanied by subnormal temperature and cold hands and feet, and remarkable
were the extraordinary size of the mastoid cells
and the pneumatization of the squamous portion
of the temporal bone.

He does not explain this

on a pathological basis.

24
ETIOLOGY

"The anterior lobe disorders (2) of adult
life are next in frequency to those of adiposo
genital pituitarisms."
main factors, viz.

Engelbach considers two

Endogenous and exogenous.

In the former as in all other,endocrinopathi es
heredity is the prime causative factor.

This

hereditary factor has been demonstrated both in
hypo and hyperpituitarism.

Usually the dis

order is present many years before adolescence,
only not recognized as such.

This could be

checked if close measurements were t aken during
juvenility, or even in infancy.
The exogenous causes are such as infec
tious intoxications, emotionalism and trauma.
These may especially pl ay a part in thos e born
with a partial pituitary disorder.

In these

cases, there would be greater susceptibility
to such influences.

In this instance, the

action may be an inhibitory or an acceleratory
one.
Hypophyseal adenomes are quite common
tumors o f two types, chromophobe and chromophile.
The former produces the syndrome hypopituitarism
and the latter, hyperpituitarism.

Both (17)

have in common bitemporal hemianopia and changes
in the sexual sphere.
young adults.

They occur primarily in

In a series of 360 cases, the

percentage was divided into chromophobe 73%,

25

chromophile

20~0

and basophile 7%.

Thus, one

can see the potentiality to gigantism.
Grinker (17} states also "gigantism and acromegaly are most always produced by adenomas of
the pituitary.

However, occasionally no tumor

is demonstrable."

In these cases, gigantism

usually always precedes acromegaly, or as long
as the epiphyseal lines have not closed.
Boyd(5) varifies Grinker's finding insofar that
chromophil adenomas are constantly associated
with gigantism and acromegaly.
Since pathological processes affect the
gland as a whole rather than (5) its constituent.
parts, it is difficult to unravel the pathological symptomatology.

Thus, even if one had

an adenoma of the anterior lobe, it would be
hard to state which was the outstanding symptom.
Occasionally, rudimentary of various
tissues and organs causing irregular tumors.
This process goes on supposedly during the formation and invagination of Rathke's pouch.
tion may be carried in this way.

Infec-

These irregulari-

ties may, in turn, cause constant irritation
and cause the gland to oversecrete.(19)
"Gigantism (3) is a rather rare disease
which usually originates at birth and continues
until epiphyseal closure prevents further growth.
The excessive height and bodily overgrowth are
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due to (1) an increased secretion of the growthaccelerating hormone of the anterior lobe of the
hypophysis; and (2) the delay in epiphyseal
closure, usually caused by gonadal insufficiency,
which permits growth of the long bones for years
past the normal age."
Males are far more often affected than
females.

As a rule, the individual is oversized

at birth, but there are also cases born with
normal dimensions, who become giantesque when
the hereditary endocrinopathy is stimulated by
infectious disease, intoxication, emotionalism

.-

or trauma.

Typhoid fever, in particular, has

been observed to initiate a growth spurt in
boys and girls.

On the whole, however, these

factors play a relatively minor role. (3)

2?
SYMPTOMATOLOGY

The chief symptoms are 1. marked pro
gressive overgrowth, 2. with this as a marked
manifestation any other symptom may (2) develop
such as myasthenia, fatigability, nervousness,
frontal lobe headaches, diminished libido poly
uria, poly dipsia, blind spots before the eyes,
etc.

In some cases, all of these symptoms are

present, whereas i n others, the manifestations
and complaints may be few except for giga ntic
There is generally a low standard of

stature.
mentality.

I, myself, have observed this in

two differe nt state hospitals in which I worked.
I saw at l east a dozen cases that were definite
ly classified as giants and treated as such.
Oft en (29) t hese giants are feeble
minded and later, if they live the average span
of life become mental problems (30).

In conRec

tion with one of the particular giants studied,
it has been supposed that gigantism {31) with
feminism was probably due to absence of or
change of the secretion of the interstitial cells
of the gonads.

Kasia also says that is why in

some giants where the secretion has not been dis
turbed there is a normal growth of hair and
secondary sex characteristics.
Wolf (3) states "sooner or later, how
ever, the overfunction is transformed into an
underfunction.

The height, o f course, remains,

but strength,pot ency and mental power decline."
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The· following case. is an illustration
of supposedly early hyperpituitarism producing
a "normal giant," or well-proportioned overgrown person.

A later accession of growth led

to pronounced acromegalic changes.

Still later,

in association with marked tumor manifestations,
the unmistakable ultimate symptons of hypopituitarism appeared. (8)
"Case I. An hypophyseal tumor causing
pronounced neighborhood systems with almost total blindness. Former glandular overactivity,
shown by tendency to excessive overgrowth,:traceable to the adolescent period, and by subsequent
addition of acromegalic changes of unusual degree.
Present indications of glandular insufficiency
shown by adiposity and high sugar tolerance
(dyspituitarism).
Operation: sellar decompression. Glandular
therapy. Improvement.
December 8, 1910. M. Van W., a farmer,
single aged 35, of Dutch extraction and excellent family history. Referred by Dr. H. G. Marxmiller of Los Angeles. Complaint: Acromegaly
with threatened total loss of vision.
Patient is the oldest of six children.
Mother is not large but has massive features;
father is six feet tall and weighs 190 pounds.
Patient was a large, healthy, ten-pound baby.
Aside from the customary infantile infections
nothing unusual was noted until he was thirteen
years of age, when he began to grow with extreme rapidity, and at nineteen measured about
six feet, 4 inches, having developed into a
powerful man of unusual strength, weighing 200
pounds. He was noted for feats of physical prowess, such as lifting a nine hundred pound rail
onto a truck. He was intelligent, a good student, and aside from an uncontrolled libido seIualis had good habits.
At twenty three {1898) he had a severe
illness, accompanied by marked polyuria, and
followed by a persistent furunculosis {diabetic?).
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He ,;as said to be "threatened ith consump
tion.n At twenty five there seem to have
been no traces of acrome ly. He an his
father are positive that a second period of
rot began eight ye rs ago, antecedent to
the:
Present
lady. - but 1903 he began having violent, bursting frontal head
aches: also pains in the extremities. These
attacks would be followed by the discharge
fro the nose of quantities of slimy mucus,"
occasionally tinged 1th blood, and relief would
ensue for some days or week . Ile was told at
this time that he had acromesaly.

Case I. Left, sho ing marked frontal protrusion,
thick lips, etc., in profile. Center, patient
i the act of sho in teeth hile ja s hich meet
only on the right are hel closed. rote the deep
furro s of the thickened cutaneous tissues.
Right, patient at 25, apparently free fro aero
me alic changes.
Two years later (1905) difficulty in sight
ing his rifle first called attention to a failure
in vision. Subsequently there ias diplopia, and
possibly he�ianopsia.
In 190? his parents realized that his
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"features were changing" and that he "was
getting large all over" and was losing his
strength - his so-called "second period of
growth." Polyuria was observed at this time,
but there is no knowledge of glycosuria (cf.
the furunculosis). He has become very weak
and drowsy, and tires easily. There has been
a complete loss of libido et potentio sexualis.
Reading vision was lost a year ago. The left
eye is now blind·and the right nearly so.
There has been no change in disposition, though
he is rather over-placid and amiable. His
appetite is large and he always has a box of
sweets at hand. He has become very constipated.
Physical Examination. - The patient's
height is six feet six inches; weight two hundred sixty nine pounds. Neither these measurements nor the photographs give more than a
scant indication of his extraordinary size and
the disproportions of the acral parts - head,
hands and feet. He ts a verttable Gargantua.
Visceral examination (abdominal and thoracic)
negative. Cardiovascular: "ModeDate arteriosclerosis with slight hypertrophy of left ventricle" (Dr. Futcher). Blood pressure exceedingly low (75 to 100 mm. Hg.). Urine negative.
Blood negative.
(a}

(b)

-

Analysis of Hypophyseal Manifestations.
Neighborhood Symptoms: The X-ray shows a
greatly enlarged sella measuring 3.5 cm.
in its antero-posterior diameter and 2.8
cm. in depth. The anterior and posterior
clinoids are separated 2.5 cm. and the thin
dorsum sellae is tilted back, indicating
an extension of the glandular strum.a into
the cranial chamber.
The eyes are large, protruding, widely separated, and show a divergent squint.
There is a bilateral primary optic atrophy,
and only two small remaining patches of
vision can be plotted for the right eye
with 4 cm. discs - superior hemianopsia.
Pharyngeal examination shows greatly enlarged
tonsils and a protrusion in the pharyngeal ·
vault resembling adenoid tissue. Formerly
there occurred a periodic discharge of mucus
from the sphenoidal cells (?). No history
of epistaxis.
General Pressure Symptoms. -The former severe paroxysmal headaches, apparently due
to the sellar distention, have subsided
and are replaced by merely a dull bitemporal
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discomfort. He has never had any nausea
or vomiting. There is bilateral exophthalmos, perhaps due more to change in the
form of the orbits than to ven.ous stasis.
He is at times very dull: drops to sleep
during a conversation. There are, however,
no mental changes (frontal) to be made out.
When awake he is intelligent and responsive.
There is no present, or evidence of former,
choked disc.

,_,,_...

(c)

Glandular Symptoms -Skeletal:, Within the
past six years he has become very roundshouldered, but the height has nevertheless increased two inches, to six feet six
inches. He has had "growing pains" in the
extremities. The huge chest measures 112
cm. in circumference; clavicles and sternum
are enlarged. Arms and legs are long, but
are dwarfed by the huge hands and feet.
Circumference at knee 46 cm.; at elbow 31cm. Xiphoid large and prominent.
Head: The circumference of the cranium is
64 cm. Frontal bones are very prominent;
sinuses enormous. Lips are huge; tongue
also, though it hardly fills the cavernous
mouth. Ears measure 8 cm. in vertical diameter. Nose 5.5 cm. in breadth at nostrils: a deflected septum. Teeth in fair
condition but meet only at one quadrant,
owing to widening, protrusion and tilting
of mandible. Some spacing of lGWer teeth.
Neck measures 42.5 cm. over larynx, which
is enlarged.
Hands: Always large, have become huge; ex.:..
traordinarily supple joints: fingeEs can
be bent back far on to dorsum: not especially_ spadelike, but X-ray shows characteristic
tufts and thickenings. Circumference of
wrist 21.5 cm.; of middle finger 10 cm.;
glove measurement 30.5 cm. The radius and
humerus are about the length of his father's,
but his hand is 3 cm. longer.
Feet: Colossal: could formerly wear a
number eleven shoe, but now must have them
specially made. Great thickening of subcutaneous tissues of the soles, so that the
large and much facetted toes do not touch
the floor. Circumference over metatarsophalangeal junctire 36 cm. The big toe itself is 13 cm. in circwnferance.
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Skeletal Coverings - Cutaneous: The skin
is moist and remarkably smooth and velvety. It is exceedingly elastic and. wrinkles
in deep folds. There is considerable boggy
oedema, especially of the lower extremities
and eyelids: this fluctuates in degree.
The lower legs are pigmented in patches where
boils occurred after his illness. There are
varicosities.
Hair: He has practically no beard andexcept for a scant pubic growth of feminine
distribution, the skin of the trunk and extremities is practically hairless. On the
scalp the hair is abundant and coarse.
Subcutaneous: Panniculus overabundant;
a single discrete fatty tumor under the left
scapula. Recent increase in weight (Partly
skeletal?) from 225 to 269 pounds.
Carbohydrate Tolerance - Estimated at something over 300 grams of glucose: larger
amounts not retained. Tolerance for laevulose not established: 200 grams vomited.
He has a distinct craving for sweets. The
temperature ranges below nonnal (97 degrees
to 98 degrees); the pulse is usually below 70,; the blood pressure below 100.
Polyuria has existed in the past; not in
evidence now.
No thermic reaction followed the injection
(December 14th} of 0.4 gram anterior lobe
extract, though it produced a profuse sweat.
No definite mental changes, though the extreme drowsiness is a notable feature.
Other Ductless Glands. Genitals small;
the testes definitely soft and atrophied.
Thyroid small, soft scarcely palpable.
Possible increase of substernal dullness.
Adrenals (?): some faint yellowish &reas
of skin pigmentation; marked asthenia; low
blood pressure.
December 17, 1910. Operation: Sellar
Decompression. - Usual sublabial approach with
submucous resection of vomer. A difficult case,
owing to depth of nares and h~rtrophy of turbinates. Greatly thinned sellar base presented
on first entering the sphenoidal cells. Base
removed and dura incised. Glandular tumor pretruded under tension. Two fragments of tissue
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removed far section.

Uneventful convalescence.

A histological study of the glandular
fragments shows masses of chromophobe cells
separated by greatly dilated sinusoidal spaces ,
giving an appearance which would suggest a
telangiectatic round-celled sarcoma, did one not
know the source of the tissue. There are large
non-cellular areas which bear the faintly acidstaining properties of hyalin (hyalin degeneration or secretion?): a few small acini containing colloid. No eosinophiles seen. The nuclei
of the cells stain deeply and are of a small
type. There is possibly some increase in interstitial tissue.
December 23. -Subjective improvement
in vision. By December 29 the field, for a
3 cm. disc, had widened, and on January 6, 1911,
the two islands had coalesced and there was some
color recognition for large sheets. A remarkable form of superior hemianopsia.
Glandular therapy instituted at 30 grains
of whole gland extract per diem.
January 28. Some subjective improvement. Patient feels stronger; less nervou~.
Discharged.
Subsequent Reports. Letter February 2?: Further improvement in vision. Temperature normal. Constipation has been relieved.
May 4:

An increase in weight to 281

pounds.
June 2?: Patient seen in Los Angeles.
Vision in right eye further improved; recognizes colors,; field has widened out on to superior areas. Less nervous and drowsy than before."
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The following is a typical instance of
pathological gigantism with degenerative cystic
retrogression of the glandular hyperplasia cited
to show typical findings (8).
"Case II. Preadolescent hyperpituitarism
with giant overgrowth. Enlarged sella, containing a cystic strwna pituitaria. No neighborhood symptoms. Terminal glandular insufficiency
{hypopituitarism). Death. Autopsy.
May 15, 1910. John Turner, without
occupation, 36 years of age, was referred for
study by James F. Mitchell of Washington. His
personal complaint is "swelling of the legs,
with inability to walk."
There is nothing noteworthy in his family
history. There were four other children of
average height. He was much overgrown as a boy,
and attended school for a short time, but his
size was an embarrassment, and he became truant,
never learning to read or write.
Though during his youth he had frequent
shaking chills (malaria?), headaches, and many
spontaneous "nose-bleeds", he considered himself
well until ten years of age. He drank heavily
from the age of fifteen - "a pint of whisky for
breakfast" - and attributes his present discomforts to these habits and to exposure incidental
to his occupation as a driver of a brick wagon.
He smokes excessively. There has never been
any temptations toward sexual indulgences.
He began to grow rapidly when fifteen
years of age and at this time suffered much from
frontal headaches. He does not know how long
he continued growing. Ten years ago his health
began to fail. Owing to his bulk it has become
increasingly difficult for him to get about and
he has become disabled in consequence of the deformation with enlargement of the knees, which
prevents an upright posture. Of late he has had
several attacks of "nephritis," for which he has
been an inmate in various hospitals. He has always had a Gargantuan appetite, and bas been free
from gastro-intestinal irregularities. He suffers
much from t.he cold and "sits over a stoven most
of the year ..
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Physical Examination.
An extraordinary
rototype of the folk-lore giant - overcome by
his o,n size. He weighs 275 ounus; his height
is estimated at about eight feet: measurement
of body ftef death eight feet, three inches
(251.5 om). His complexion is a peculiar gray
ish-white.

Case II. ate the narro chest; large
joints; hypotrichosis. Also the large
size of the hands compared ith those
of Dr. Crowe, hose height is 5 feet,
eight inches.
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There is a splenic enlargement ("aguecake"); otherwise the visceral examination
(thoracic and abdominal) is negative. The
heart-sounds are feeble: there is a relative
mitral insufficiency: the organ is enlarged.
There are no definite signs of arteriosclerosis
though the retinal arteries suggest some thickening. The superficial vessels are soft and the
blood pressure low. There are no varicosities.
The urine is variable in amount, occasiona1ly showing slight polyuria (1900 to 2000
cc.}. Specific gravity 1020. There is O.?
gram of albumen per liter. No casts or renal
elements are found. The temperature and pulse
are irregular and tend to be subnormal: registrations of 96 degrees F. are not infrequent
with a pulse of from 55 to 60.
The neurological examination is practically negative. Though without education, he
is shrewd, competent and independent. His olfactory sense is unaffected. The eyes are
normal; movements unrestricted; pupils equal,
with normal reactions; visual fields nomal;
acuity normal; discs clear. There is some
arterial constriction of the retinal veins.
There are no motor or sensory changes, though
the extreme muscular enfeeblement is notable.
The deep reflexes can not be elicited.
Cutaneous. The skin, except over the
lower extremities, is as soft and pliable as
that of a child, with marked hypotrichosis; it
is very dry, and the patient says he never pe~
spires. There is practically no beard, absolutely no axillary hair, and a very scant pubic
growth. There is considerable pigmentation.
On the parietal scalp is a verrucaus fibroma 2
cm. in diameter.
The skin of the lower extremities below the knees has all the appearances of
elephantiasis: it is dense, ridged, thickened,
excoriated and pigmented. The malleoli cannot
be palpated and the feet are much swollen.
There is an excess of panniculus, which
is evenly distributed. Over the right hip is
an isolated lipoma as large as a fist.
There is no disproportionate hypertrophy
of the tongue, as in acromegaly. The neck is
thin and the thyro:td is barely palpable.
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The genitalia are small; the testes atrophic.
Osseous Changes.
The skeletal framework is enormous. Owing apparently to bony
deformation about the joints he stands much
bent at knees and hips: his gait in consequence
is feeble and shuffling and it is possible for
him to walk only by the aid of two heavy oanes.
The lower epiphyseal line of the radius is still
observable on the X-ray plates.
The skull shows an overgrowth, restricted
for the most part to the facial bones. In comparison the cranial chamber seems small (61 cm.
in its occipitofrontal circumference), and the
calvarium is free from the exostoses and asymmetrical deformations so often described in giant&
The supra-orbital regions are not especially
prominent, though the mastoids are huge.
The subcranial portions of the skull
are much enlarged. The malar bones project; the
mastoids and the alveolar processes of the jaws
are massive and thick; the teeth are widely
spaced and irregularly placed. The facial prognathism involves the maxillary rather than the
mandibular jaw. The eyes are widely separated,
the distance between the inner canthi being 4
cm., and the outer angle is 1 cm. above one-half
the vertical distance from chin to vertex.

An X-ray of the skull shows a very large,
relatively shallow sella turcica, measuring on
the plate 2.? cm. in its antero-posterior diameter and l.? cm. in depth. The maxillary sinuses
~re huge: also the frontal, which extend far up
between the tables of the bone.
Spine, Thorax and Pelvis. The vertebral
column shows considerable scoliosis and some upper dorsal kyphosis. The shoulder girdle and
the chest are relatively narrow (36 cm. from the
acromial end of one clavicle to that of the other.)
There is a marked deformation of the pelvis, the
left ilium being widely flaring and thickened.
The pelvic circumference below the iliac crest
is 109.5 cm.
Upper Extremities. Each clavicle is 21
cm. in length. The scapulae are large: the
spines measure 20 cm., and the vertical length
is 25 cm. The arm measures 110 cm. from the
acromion to finger-tips: when the patient is
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seated in an ordinary chair the fingers rest
on the floor. The head of the humerus, palpated throug.i.~ the flabby deltoid , is enormous:
from the tuberosity to external condyle the
bone measures 4? cm. The radius is 3?.5 cm.
in length. There is no limitation of motion
in shoulders or elbows, but in each wrist,
there is a marked radial deflection, accentuated on the right by an old Colles' fracture(?).
The hands are unbelievably huge, the
length from the base of the median metacarpal
to the tip of the middle finger being 27 cm.
The length of the flexed middle finger from
knuckle to tip isl? cm., almost the length of
an ordinary hand: its circumference at the first
joint is 10 cm. The fingers are tapering; not
square, as in the acromegalic type. The exposed nails are well formed and very long - that
of the middle finger, for example, being 2.3 cm.
The crescents are well shown.
Lower Extremities. The length of the
femora from trochanter to knee-joint is 62 cm.
The bones are straight and well formed, but
there is great enlargement of the extremities,
as is true of all the long bones. The circumference of the left knee is 58.5 cm. The legs
cannot be straightened at the knees; both patellae
are dislocated outward from the median position
and seem to have ridden upward on to the femoral
surface. There is bilateral genu valgum. There
is no fluid in the joints.
':fjl.e feet are huge and much deformed.
The patient wears a child's made-over undershirt
as a sock. His shoe measures 38 cm. in length.
rvieasurements of the feet are necessa:ri.ly much
modified by the external oedema. The circumference
over the ankle is 48.5 cm.; that of the great toe
13.5 cm. The toe-nails are much thickened and
hypertrophied.
Carbohydrate Tests. We were unable to
produce glycosuria by the ingestion of glucose,
so that the tolerance was never established.
The ingestion of more than 300 grams provoked
vomiting. A subcutaneous injection of 0.1 grain
of posterior lobe extract concomitant with the
ingestion of 1?5 grams of glucose, and again with
250 grams, led to no glycosuria; so that it is
safe to conjecture that his tolerance is very high.
These posterior lobe injections caused no rise
in temperature.
Anterior Lobe Thermic Reaction. On June
1 an intramuscular injection of 2 cc. of 5 percent
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anterior lobe extract (Ar.mou:r & Co.) caused a
rise in temperatufe to 99.6 degrees from its
previous irregular level varying from 96 degrees to 97 degrees F., endu:ring for nearly
forty-eight hours, when it again dropped to
96 degrees F.

(a)

(b)

Summary of Hypophyseal Symptoms.
Neighborhood Signs. An exceedingly large
sella turcica; otherwise nothing except
the history of hypophyseal (?) headaches
and epistaxis. Nasopharynx negative.
Glandular Signs. The enormous skeletal
overgrowth, evidencing presumably a former anterior lobe hyperplasia. This
stage of overactivity has passed into a
stationary or hypo-active stage, with a
condition of dyspituitarism, shown by the
tendency to adiposity, the subnormal temperature, the testicular atrophy with
impotence, hypotrichosis, increased carbohydrate tolerance and positive anterior
lobe thermic reaction.
The case presented no surgical indications,
and as his home was so remote and his surroundings so hopeless, it seemed futile
to attempt to carry out any prescribed
course of glandular therapy to counteract
the presumably advancing signs of hypopi tui tarism. On June 18 he was discharged.

Subsequent Note and Autopsy.
The patient was
not again heard from during life. He died six
months later (Jan. 14, 1911). Three days later,
after the body had been embalmed, permission for
an autopsy was secu:red. It was conducted (Drs.
Crowe and Sharpe) under most inauspicious circumstances.
Head. -Scalp very thick (2.5 to 3 cm. on cut
surface). Calvarium less thick if anything than
normal: certainly no hyperostoses. Brain em>~
mous, weighing 4 pounds, 2. 5 ounces ( 1884 grams) ;
convolutions normal and unusually well tormed.
A block of the sphenoid containing the sella removed in one piece. All sinuses much enlarged.
Body very adipose. Arteries remarkable
throughout for their large size and absence of
sclerotic thickening.
Visceral examination negative except for
large size of the organs in general and an hypertrophied spleen (20 by 14 cm.; weight 1000 grams).

--
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Kidneys weigh 700 grams; markings apparent; capsule not adherent; no extensive histological
change. Liver large, with increase of pigment.
Pancreas small. No enlargement of mesenteric
lymph glands or intestinal follicles. Heart
weighs 520 grams.
Ductless Glands. Thyroid tissue not
secured; eertainly no enlargement: organ could
not be palpated from below. Thymus: Mere shreds
of fatty tissue, showing histologically a few
strands of glandular structure containing an
occasional shrunken Hassall's corpuscle.
Adrenals exceedingly diminutive: located with
some difficulty in extensive fatty capsule: transverse diameter only 2 mm.: no macroscopical trace
of chromaffin elements: cortical layers fairly
normal in histological appearance and show no
fatty degeneration of the zona f asciculata. Testes
small: weight 15 grams, measuring 4.5 by 2.5 cm.
On section there is a diffuse fibrosis. Histologically, almost complete disappearance of
spermatogenous cells: mere ghosts of acini remain.
No interstitial cells of Leydig. r.)ancreas small:
marked fibrosis: weight 70 grams: islets unusually large and numerous.
The sella turcica is much enlarged.
Optic nerves widely separated: carotids enormous.
The upper membranous diaphragm of the sella is
sunken and thrown into folds. The infundibular
stalk is large and juicy. On carefully dissecting out the gland it is found to be represented largely by a collapsed cyst. The sellar
base shows a central defect, partly filled by a
calcareous deposit. The empty fossa measures
2.2 cm. across and 2.7 cm. antere-posteriorly.
A histological study of the walls of the
collapsed gland shows a central cyst lined by
a thin peripheral zone of cells which are of fairlJ normal appearance though very loosely meshed.
There appears to be a definite relative scarcity
of acidophile elements, though a number of
characteristic eosinophiles are to be seen. The
neutrophilic elements are multinuclear in many
instances. No mitotic figures."
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DIAGNOSIS

_,-.

Diagnosis (2) should be relatively easy
since there is no other exogenous disease that
causes gigantism.

Thus, differential diagnosis

barely needs consideration.

Whereas hyperpitui-

tarisms of infancy and juvenility are simulated
by those conditions producing hypergenitalism
and somatic overgrowth, the etiology of which is
supposedly related to the suprarenal cortex or
pineal gland.

These consist of the virilism

known as macrogenitasomia in the male and hirsutism, associated with hypergenitalism, in the
female.

The disproportionate development of the

primary and secondary sex characters or· virilism
in the male as compared with the statural development distinguishes it from the relative genital
development of pituitary gigantism.
Wolf (3) states "a baby heavier than ten
pounds at birth should be watched for future sigm
of pituitary malfunction or

~ypothyroidism.

In-

fantile length exceeding the maximum for the age
is the first clue to hyperpituitarism."

ttAs

a general rule, however, the excess height and tle
increased size as a whole are not noted until
the age of puberty."

If ·the growth exceeds the

maximum normal by 2 inches or more each year, ova:a period of two or more years, it may be considered as evidence of hypersecretion of the stimulat\

_

- ·

ing

_ _ _ __

ho~one

____.._____

of growth.
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PROGNOSIS
The prognosis differs in the adult from
that of juvenile and adolescent periods.

(2)

After these have progressed to adult life, the
prognosis is unfavorable.

This very fact of

intractability in adult life should encourage
their diagnosis during the earlier years of
juvenility and adolescence, or even in infancy
when their reaction to treatment is more satisfactory because the osseous system has not yet
then become fixed and before the event of
gonadal activity.

The cure of these established

disorders is practically impossible.
is relatively favorable.

Longevity

The normal giants

have a much longer life duration than do the
eunuchoid or the acromegaly giants.

In fact,

some of the great men of history such as Lincoln,
Peter the Great, and Charlem.ange, have been of
this type.
It has long been known that giants as a
rule are short lived (21).

This may be due to

several things, viz. their lack of intelligence
to enable them to take as good care of themselves
as well as a well balanced person would.

A good

many of them have become mental problems due,
perhaps, to their maladjustment and disproportion
of vital centers.

Magrath, a noted giant seven

feet, five inches, died at age twenty four, Chang
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the Chinese giant was an exception and so was the

Russian, Tu1a.chnow, who at twentythree years, measured
nine feet, three inches, and was well proportioned.
I do not know the age at which these died, but I
preswne from the reading that they attained average age.

Wolf (3) and others give the same prog-

nosis of patients that they have dealt with and
treated.
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TREATMENT
In the main the treatment consists (2)
of prevention and should be instituted long before adult age.
roentgen rays.

This treatment consists of
To treat some of the symptoms

as mentioned under the heading symptomatology,
one may use anodynes, sedatives, hypnotics
and routine medicaments indicated for the individual symptoms.
The treatment, even though the cause
is known, is largely directed toward symptomatic treatment.

This treatment is largely to

relieve neighborhood symptoms rather than to
correct the growth itself.

In some of the ex-

treme cases, surgery is called into play.

It

is necessary to individualize the case at hand.
In some instances, glandular have been used to
supply the needed hormone for arrest of growth;
this, however, is largely empirical.
Cushing (36) 1912 states that many cases
are cases for surgery alone and that a decompression is needed to relieve the headaches and
neighborhood symptoms.

He also states that where

there are no neighborhood symptoms, glandular
therapy may suffice.

However, he feels that a

combination of surgery and glandular therapy
may suffice.

However, X-ray therapy should be
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used in conjunction with surgical and medical
approach.

Medical and surgical approach in it-

self, is not always sufficie.nt.

Cushing' s

choice of attack is surgery, and he thinks that
it is indicated in the majority of cases, even
though the mortality is high.
The thing Cushing (8) hoped to be gained
by operation is the relief of pressure symptoms.
Engelbach (2) of St. Louis is of the
opinion that glandular medication of this type
is not as efficacious as is glandular therapy
in the case of thyroid disease, but it is, however, well worth trying as it is relatively a
..,,,,...,...

new thing and for want of something better,
has used it himself.

The dosage was not mention-

ed.
Cushing (8) cites some wonderful results after surgical procedure had been resorted
to.

He cites several cases where there was al-

most complete blindness due to pressure atrophy.
As soon as the

pre~sure

had been relieved, sight

almost completely returned.

He states that only

few cures are affected by surgical, medical or
other treatment.
It is my opinion that the administration
of glandular like substance in the treatment of
gigantism is not indicated.

The reason for this

is that there is a hyper secretion to start with.
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Thus, it would seem more logical to use X-ray,
radium and surgery which are antagonistic to
the secretory function of all glands, since the
hormonal substance causing gigantism is in excess.

It would seem to me that by administra-

tion of the glandular substance of the anterior
pituitary, would add insult to injury.
Wolf (3) has given us a new concept in
part on therapy.

He states that therapy should,

if possible, be prevented, that is, should be
aimed at parents rather than children, since in
families with pituitary dmsturbances, the care
of the parents often serves to prevent the occurrence of pituitary abnormalities in the offspring.
A decided change in weight - either increase or
decrease - during the course of a pregnancy should
cause suspicion of thyroid, pituitary, or gonadal
endocrinopathy.

A careful investigation should

be made as early as possible and appropriate
treatment instituted.

In order to arrest growth

in a child becoming too tall, roentgen ray treatment is necessary, and this should be given under
guidance of an expert roentgenologist.
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